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1.~7 INTRODUCTION 

1_4 !~ ~CHEMH'A L IFOBMflLATION 

Thi!=i c:ilthmi~:;sinn l"'Onc:'ern!=i thf> n!=:~=> of PF'RMANr1NE nn milit~ry clothing, 
f~hril"', anrl nth~=>r inanimate obj~cts. PFBMANAONF l"'nnsi•~ing of ~ 
0.50~ !=ipray nf th~=> synth~=>tic pyr~=>throirl, p~=>rmf>thrin. P~rmethrin 
iR Mark~=>t~rl for its in•ecticidal properties, specifir.~lly fnr thf> 
l"'nntrnl nf til"'ks, fT'II"lS~llitoF>!=i, ~nrl r.higgers. PERMANONE cont~ins a 
mixtur~=> nf apprn:orim.::~t~=>ly 35~ r.is ~nrl nl:i~ tr.::;n!=i p~=>rl"l~t-hrin in th~ 
0.50~ .:H~tive ingredient portion of th~=> c;pray mixed with ~.SO?,:; 
in~=>rts. 

1.2 RF.GISTRANT 

PER~ANONF is a prnduct of Coulston Tntern.::~tinnal Corporation. 

l.l ST~TU~ OF' STUDY: NEW OR RESUBMITTED 

This submission represents a repetition of th~=> many ~tt~=>Mpts 
that. the D~=>partment of Defense, DOD, has made in the past to 
r~=>gistPr the U!=ie of permethrin on clothing, fabric and other 
jn~nim.::~te obj~=>cts. Edwin Tinsworth, Director of RD has sent Anne 
Bartnn, 0Pputy Director of th~ Envirnnmental Fat~=> anc1 Effects 
Oivic;i.nn, an "~=>xp~=>dite" requPst fo~ review of these petitions fnr 
military/general uses of permethrin on A/29188. 

It app~=>~rs th~t the majority of the curr~=>nt noo data m~y havA 
he~=>n suhmittF>d previously. Unfortunately, it is difficult nr 
impossihl~=> to make this de~ermination with r.ert~inty • 

. Tohn Dongherty of the Toxicology Br~nr.h (TBl conclud~=>d in his 
515/87 review th~t permethrin use on l"'lothing r~=>presented ~ chronil"' 
exposure. He used R. Moraski's 3/20183 permethrin review for the 
estimation of ~=>'<posure, the Acl"'eptable Daily Int~ke (ADTl for 
permethrin and the assumption that all the perm~=>thrin was 100~ 
absorb~=>d dermally. Dougherty conclurlf>d that the potential daily 
exposure, roughly estimated using Ril"'harci Moraski'!';; exposure 
~=>stimate of 3/20/83 (0.28 and 0.33 mg/kg/day for a 70 kg male ~net 
female, respectively, w~s predict~=>d to he 7X hig~~=>r th~n the 'DT. 
TB further concluded that this was an unacceptably high risk. 

Unfortunately, the value reported by Moraski in his 3/20/83 review 
w~s only a v~=>ry rough e!';t-.imate, basF>d nn th~=> surrogate cheMic:'\1 
DFF.T. Th~=> r~tionale- and C":".::llculat-i..ons for ..t.hPs~=> ~=>c:;tiM.::~tion~:; w~=>r~=> 
not- given; NDRB does not fpp} they ar~ adPqu~t~=> to estim.::~te th~=> 
exposure frnm rh~=> propose ns~=>(s) of perm~=>thrin on l"'lothing and 
inanimatP nhj~=>l"'ts. 

'T'h~=> conclusion m~c1P in Dough~rty'!=i l/28/AA memo following wac:; 
th~t thP noo coulrl pos!';ihly lnwer the risk e!=itimate t.n ~n ~r.r~=>ptrthl~=> 
l~=>vel if they l"'Ould (1) show l~=>ss than 100~ transf~r of p~=>rmethri..n 



2 
- -· 

frnm the fabric h) the skin nr (2) show les~ than 1009.: o.=>rfTI~l 
absorptinn of permethrin through th.=> ~kin. 
·~-~ !. 

1 . 4 :.. PURPOSE AND ORIGTNATOR OF REQllFS'T' 

nno cth.=> a.rmy 1 ~.::wy 1 and .a.ir Forc:-es) is requ.=>st ing that EPA re')i ster 
twn ~.=>parat.=> us.=>~ for PERMANONE. 0ne is forth~ use nf a perfTiethrin 
~pray on military ~lothin') ano the other is fnr th.=> ~pray treatm.=>nt 
of ~lothing, fabric nr inanimate obj.=>~t~. CSee se~tinn 3.1 
conrerning the proposeo labPl.) 

2.0 RECOMMENDATIONS/CONCLUSIONS 

~. NDER is unable to reach any final cnnclusion r.=>garding thP 
estimated Hermal exposure to permethrin due to its propns.=>d 
nse as a spray on clothing and indoor inanimate objects 
withont the submissi0n of further data relating to the 
aMount of permethri n sprayed and the frequency of use. 
This information is not included in the current submission 
nr the proposed label. For example, if optimum treatment 
rate nf ~lothing is 0.125 mglcm2 to 0.200 mg/cm2, as DOD 
studies ~ugg.=>st, 8.5 to 13.5 6-oz. cans 0f 0.5% permethrin 
spray would be needed to treat a typical uniform. Use 
infnrmatinn shnuld be routed through the Biological Analy~is 
Bran~h of BEAD for their review. 

B. Data roncerning the oensity of BDU fabrics ano the r~te nf 
impregnation are necessary to evaluate the capacity nf 
fabric to holo and retain permethrin. Also, data shoulo bP 
prnvio.=>d nn the effect of retreatment or residue buildup 
and reiease from BDU fabrics. 

C'. ~nER is also concerned with potential aerosol and Mist 
inhalation exposure resulting from the proposed use of 
spray ~ans. It is not possible to evaluate this expnsurP 
without further rate and frequ.=>ncy data. 

D. Loss of permethrin in BDUs-~ould be expected after wear and 
after laundering. Study II I (see Detailed Considerations 
below) suggests that np to ~09.. of clothing impregnated np 
to 0.125 to 0.200 mglrm2 may he lost after 5 days of wpar. 
Study II also !=lhows that up to 709.. of the perm.=>thrin may he 
lost aft.=>r 4 washes. Study V conclud.=>o that the first w~sh 
l.=>ads to the gr.=>atest lnss.of permethrin nn clothing, ano 
that aft.=>r 10 washes abnui 409.. of radinlabell.=>d perM.=>thrin 
on ~ntton was lost ano C)~% on nylnn/cnttnn. Withnnt <lata 
concerning the rate/frequency of int.=>no.=>n nse, we can not 
oet..=>rfTiine the quantitative effect on long-t.=>rm exposurP. 

F. NDEB defers t.n TB-IRS ~nncerning Stndi.=>s VI and VII nf the 
transf.=>r nf p.=>rm.=>thrin through rahbit skin with r.=>sp.=>ct to 
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ph~rmacokinetics and derm~l pPn~tration. We ~lsn defer to 
~B-IRS as to thP signific~nr~ of the change of fnrmul~tion 
on ti'tnse results, the suitability of testing condit-ions ~nd 
protocol, Pte. See Section ITT <OetailPd Oi~cussion) for 
~noiti.nn~l comments. 

NDEB rPqnesh~ th~t 1-hP r.egi~tr~nt submit futurP 
rPgi.~tration act-ions in an organi7.en fa~hion, iirawing 
~riPntifirally defPnsible.ronrlusion~ related to potPnt-ial 
.oxposurP hasPO npon nata from rP] evant c;ttlo tP~. S.oe SPrt inn 
ITT (01'>1-.ai.lPn Discussion) for ~dniti.nn~l commP.nts. 

Tf methods of appliration orhPr than thP use of sm~]l c;pr~y 
r.=.ns is anticipated, OOD sho11ld ammend thE>i r suhmi~sion ro 
inrlnnP Sllf"'h proresc;(pc;) llSPn for clothing imprPgnation. 
In their ~bsencP, only spray can use is considerPd fnr 
rPgnl~rory purposes in this r.Pview. 

The spray may also not he anvisable if therP 
that the ran may explode at temperatures above 
l~bP1 indirat.es. The Product Manager <PM) 
inform oon of this possihility. 

i.s a nanger 
115F, as the 
m~y wish to 

3.0 DETAILED CONSIDERATIONS 
·., 

OPtailPo helow is a summary of the data/information rontainpn in 
Parh of the nine p~rkages of rPports submitted by the registrant. 
1'hP information inrluded in each package is snmMarized sep~ratPly 
in Z..ppPnnix TT. References are identified in the rl"mainnPr of 
thic; r.ovi.ow hy t.h~ Roman nnmP.ral assigned in Z..ppendix T-List of 
Tndivinual Stunies. 

Based nn the limiten amount of use information/data ~vail~hle in 
thPsP c;runies, NDEB has attempted to calculate a gross estimat~ 
of potent.i;d dermal exposure. Without dPt~iled nsP information 
rPgaroing application rates, frequency of use, etr., refinem~?nt 
of this Pstimate will not h~ possible. ~ 

3.1 PROPOSED USE 

ThP proposed general lahel for rhf'> major use contains the following 
dirert-ions: 
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ThP prnpns~d rirctft lab~l fnr th~ oth~r int~nd~ci tJ<::~ rnnt-ains th~ 
fnl lnwin~ st~temPnts: 

Permethrin Arthropod Repellent. For Distribution within the DOD 
and Use on Standard Issue Fabrics Only. Clothing and Other 
Inanimate Object treatment only. Do not apply to skin. Active 
Ingredient 0.50% of a minimum of 35% cis permethrin. 

CAUTION--Avoid contact with face, eyes or skin. Avoid breathing 
vapors or spray mist. Do not allow contact with treated surfaces .. 
until spray has dried. Do not allow spray to contact food, 
feedstuffs, or water supplies. Thoroughly wash dishes and food 
handling utensils contaminated with this product. Shake well 
before using. To be used for treatment of clothing, fabric and 
other inanimate objects only. 

For protection against ticks chiggers, an mosquitoes select an 
area protected from the wind, spray outer surfaces of clothing 
(while not being worn) and other items e.g. bednets, and headnets 
and field bedding with a slow sweeping motion to lightly moisten 
the surface of the fabric. Treat the clothing and allow to dry 
prior to being worn. Hold can at a distance of 6 to 6 • from the 
object being treated. 

Treat the entire outside surface of clothing with special attention 
to socks, trouser cuffs, shirt cuffs, and caps. Pant cuffs should 
be worn inside the socks or footwear to ensure full protection 
against ticks and chiggers. This item must be used in conjunction 
with the standard issue repellent approved for application to 
exposed skin areas to achieve maximum protection from mosquitoes. 

Exposure to temperatures above 130 Degrees F may cause bursting 
(of the pressurized container). 

ThP F'P~ RP~. No. 1~ <)()40.1-, FP'\ Ft::t-. Nn. lS lOqnn-OY-1. Tl-)P 
<::pr~y 1s ~ prnrinrt nf ('nq]stnn Tnt' 1 f:n. 
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3.2~ CALCULATED EXPOSURE 

F.or;:...pP-.rmethrin impregnat-ed jn NYCO f.=thrir:-c; only, NDEB cnnC'ludPs -· -· from- St-.ndy ·I that the c;urface arF->a roming int-o r:::ont-r~ct- with t-hP 
WP"''rPr ic; -""-thnut 5.72 m2 or 57200 cm2. llc:ing t-his nunher, -=!nrl 
mult-iplying hy the .-:tmonnt nf pl?rmethrin i.mpregn.-:tten intn NYC'O WI? 

couln estimntP the amount of permethrin available nermally frnm 
thP BOll. 

ThP rnncPnt-r.-:tt-ion nf perrnethrin in imprPgnat-ed ~yen W"''C: givPn in 
Stuny TT "''nd V r~s 11.1'211 mglrm2. .2\ssuming t-his wac; the r.=tt-"" of 
iMpr~='gnat-inn in ~vrn 1.-:t f11t11re suh.rrd.sc:inn shoulri give the r!PrirlP(l 
rat-P nf imprP~nr~t-inn and rn~?t-hod to he usen) we could ec;t-imat-e: 

C)7200 r:-m2 NYCO surface arP-=! X 0.125 nglrm2 pPrrnethri.n = 
~"'st-tm.=tt-Pd 71110 mg or 7.2 g permethrinlimpregnaten BDUitreatrnent 

If adequat-e data was provin~"'d to show that only the fabric coming 
into dirPrt ront.=tf"t with thP !=lkin contibntes to potential dermal 
l?xpnc:nre, thPn overlapping BDl1 material would not he r:::nnsidered 
a rnntrihutor nf derm.=tl Pxposure. ~qsuming that nverlapping 
matPri.:d .::lrronnts for ahout half of the total fabriC' surf.::lce 
arl?·'l, the arer~ f"Oming into nirect skin contact, and thus, the 
potPntial expnsure, shn11ld he reduced by approximately 50~, to 
1.6 g pPr RD£J, pPr treatmPnt. 

1.6 9/wk X 1:)2 wklyP.=tr X lOOOmq/9 = 7.<. rnglkg/d .=tVP.da1ly ~"'Xpn!='Plt:'P 

~hl1 dlyr X 70 k~lavP. mr~n 

This 1s nnly a Vl?ry rnu~h ec:tirnate for NYCn conti'lining 0.1?S 
mglcm2. Mnr.h additinnal infc>t'mation is needf"d frnm DOD h~">fnrP 

NDFB can pt'nvi.de an rt"r:-nr.:tte .;ssessment of P.xposnr~">. 

DOD s t 11 d 1 p c: I I 1: , I I I 1 IV 1 v ) c; u ~ g est t h a t n • 1 2 CS m g I (" rn 2 t- n n . 2 n 0 
m~lcm2 of pPrmetht'in ics neenPd to treat uni.forTT~c:. f.lsin~ this 
information, we coulrl P.stimate the numher of o.c;~ 6 n7. spray 
r:::.:tns which wnuld be neerled to ;;t"f"hievP this rate of penPt-l·.=tti.on. 
ThP c;=!.lrulation below shows that hetween R.C) tn 11.S r"'.nc; woul.-1 
bP ne .. ess.;ry. 

0.1211 - 0.200 mg/cm2 desired con .. P.ntratinn 
[0.005 "One. X C6oz canll6ozllb) X 454 g/lb X 1000 m~lg]/~7200 

rm2 BDTl_ 

=(0.1?~ -0.20 mg/~m2\1[0.0146 mglcm2J 
=A.~ tn 1~.~ cans 

R~">l"'ans~ this sPemc: like an unrealistic numhPr nf spray cans of 
pPrmPthrin tn qc::;e on onP uniform 1 nno sl;ould rPsuhmit t-hP.i t:' re'}UP.st 
and in .. lnrlP rate and ft'equency inforrn.:ttinn. 
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APPENDIX I-LIST OF INDIVIDUAL STUDIES 

STUDY I 

•permethrin Fabric/Skin Contact From Wearing the Army Battle 
Dress Uniform• by Hubert Snodgrass Jr, 7/87, OSAEHA, Aberdeen 
Proving Ground, MD, Study ID 75-52- 0687-88, EPA Accession 1407668-
12 

STUDY II 

Schreck, C. E., Carlson, D.E., et al., •wear and Aging 
Tests with Permethrin-Treated Cotton-Polyester Fabric,• conducted 
by the USDA in Gainesville, FL, J. Econ.· Entomol. 73:451-453. 
1980. EPA MRID No. 407668-18 

STUDY III 

•wear and Wash Persistence of permethrin used as a clothing 
treatment for personal protection against the lone star tick 
(acari: ixodidae), • by Schreck, Mount, and Carlson, J. Med. Entomol., 
Vol 19, No 2:143-146, dated 3/24/82, EPA MRID 1407668-18. 

STUDY IV 

•permethrin Impregnations of Military Fabrics: An Evaluation 
of Application Rates and Industrial Methods by Bioassay and Gas 
Chromatographic Analysis• by Schreck, Kane and Carlson, reprinted 
from SOAP/COSMETICS/CHEMICAL SPECIALTIES, 8/82, EPA MRID I 407668-
18 

-STUDY V 

•Permethrin, The effects of laundering on the permethrin 
content of impregnated military fabrics• by Hubert L. Snodgrass, 
Jr, 3/88, Performing Lab-Aberdeen Proving Ground, MD, USAEHE, Lab 
Project ID 75-51-0687-88. Submitted on Coulston Inti Corp. 
letterhead, EPA File Symbol 50404-L, EPA Accession 1407668-14. 

. - -

-=----
(sTUDY VI- , 
--~ 

•Permethrin-Migration of 14C Permethrin From Impregnated 
Military Fabrics As Measured In Rabbits,• by Hubert Snodgrass, 
Jr, Completed 3/88, OSAEHA, Aberdeen Proving Ground, Lab Project 
75-51-0351-87, EPA File 150404-L, Accession 1407668-13. 
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APPENDIX I-LIST OF INDIVIDUAL STUDIES -cont'd 

•permethrin--Intirim Report-Migration of 14C Permethrin 
From Impregnated Military Fabric, • by Hubert L. Snodgrass, Complete 
2/82, USAEHA, Aberdeen Proving Ground, MD Lab Project 75-51-0351-
82, EPA File 150404-L, Accession 407668-08. 

STUDY VIII 

•permethrin,• EPA File 150404-L, Coulston Int•l Corp., by 
Lawrence J. Feller, EPA Accession #407668-01 

STUDY IX 

•Permethrin--Pyrethrins and Pyrethroids for the treatment 
of Scabies and Pediculosis,• by D. Taplin, 1987, Performing Lab, 
Univ of Miami School of Medicine, FLA, L~b Project #0278-
145x/87/0602, EPA File #50404-L, Accession 407668-16. 
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~PPENDIX IT-TNniVTDUAL STUDIES 

STUDY I. 

•permethrin Fabric/Skin Contact From Wearing the Army Battle 
Dress Uniform• by Hubert Snodgrass Jr, 7/87, USAEHA, Aberdeen 
Proving Ground, MD, Study ID 75-52- 0687-88, EPA Accession 1407668-
12 

~ETHODS AND M~TERIALS 

Br iPf 1 y, thP Army mPa~11 red thP am01mt 0f fa hr ic to skin c0ntr~rt 
by nn:•!=3sing a mannequi.n in st:annarn issue battlf> rlrP~~ nnjf0rm, 
BDU. Overlapping portions of the BDU were not incluned in the 
mPA stl remPnt s. 

STUDY RF.:SIJLTS 

ThP. Army rPportPn that thP BDU <coat and trousPrsl contained 
r~hm1t C:,,7 1"12 of fabrir. They further estimaten that only 2.2 m2 
wonln ront.ac:t thP c:;kin; and that this value w0uld be rPduced to 
1.1 m2 jf T-c:;hirt r~nd briPfs WPre w0rn. 

OTSr.tJSSTON 

BPcAURP military p~=>rsonnPl may not alwAys WPar nnnergarmPnts, we 
will assumP that the entire BDU mak,::.~ contart with the wearPr, 
Snmrn:~ry 0f the rPsnlt~ ~nbmitted f0r thP c:0mplPte RnU and for thP 
singll"'-layerPci, "trimrnPd" porti0ns 0f thP Rnn ArP. given hpl0w, 
~Pastlrf'~ments w,::.re given for thrPP r0:'1ts and trousers. 

rn~T completE" trimmE-d TROfJSERS c:'OIT1plPtE' trimME>n 

A f.77gl2.77m2 284gll.l6m2 A 731g/3.00m2 114gll.29m2 

B f.4figi2.6C:,m2 262gll.07m2 B 729']12,q9m2 ~U3CJ1l.10M2 

c fi63g/2.72m2 274gll.12m2 (' 743C)!j,OC:,m2 ~2Rgl1 .14M2 

* STUDY T C'ONC'LUSTONS 

("0fT1p]PtP trimmeci r0MplE>te triMMeci 

CO~T TROIJSERS 
AVG 662gl2.711"12 271gl1.12m2 'AVG 734g/3.01m2 320c:Jil.11m2 

A.!":snminc:J thAt thE> Ron consi.stf>d of roat + trousers, the sum of 
thl"' inoividnal weights (or m2 areA) wouln presnmAhly estimate 
thP Amount of e:<pOSIJre thronc:Jh the uniform, nPS[li.tP the typp 0f 
fr~hrir. 
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APPENDIX II-INDIVIDUAL STUDTE~ -cont'd 

STUDY I.-cont'd 

ThP c0mpl~te nniform conld then he a!';sumed t.o consic;t of an r.~veragA 
nf J.lQfi g nf (50% nylon/cottonl NYCO material rontaining C).72 m2 
nf c;nrf.=tre nrPa. 'T'he nnifnrm trimme<i nf nverlapping ~YCO material 
w~!'; rPpnrted tn rnnsist nf r.~n average nf 602g of NYCO, rontaining 
?.46 m2 nf surf~cp nrea. 

IF' WP wpre tn -~~snmP th~t thi~ measurement was sati.sf.=trtnry fnr 
thA NYCO BDU, WE' woulci conclude the following: 

~~!=:nming this i ~ a re~sona b 1 e value for the density of BDU material 
And would give a fair estimate of surfacP ar~a, we may make somP 
worc;t-r~se ralcnl~tions. E"nr t.he complete unifnrm, using the 
lnwP~t v~lnP reported for the density of NYr.o ~nd not. P] imin~ting 
nvPrlappPd m~t~rial (PvidPnc:"e that this materi.=tl may not result 
in further <iermal exposure is nnly intuitive): 

662g + 734g=llq6g total wt=>ight, 

13qfig X 50 rm211 .20g (worst casP reportt=>d weightl=58166 c:"m2 
58166 cm2 X lm21C100 cm)Cl00rml=5.A2 m2 

STtlDY T DEFTCTF.NC'TFS/COMMF'NTS 

**C;:drnl~ti.nns of surf~ce area ~rP b~sed nn the measuremPnt that 
C)O rm2 nf fahric NYCO (50% nylon/rotton) weighs 1.22g, givP nr 
tr.~~P 0.02g. 'T'hi.~ is a critiral vr.~lue for expo!=;ure asses~ment virt 
the .r..rmy ann. However, thP V.=illlP is simply given in ~ fontnotP, 
wit.hnut furthPr reference or snpporting <iata. Inl';mffi(""ient ci.1ta 
i'lrP prPsent, therefore, to allow an evr.tlnAtinn of the qn~lity 
as~nri'ln("'P (Q'\) nr relii=ibility of thi.s me;;~suremP.nt. 

** Tf the density measurement for NYCO wa!'; hasPd nn weights of nC) 
5 X 10 ern swat.ches of' fabric, these data rnuld be suhmitteci fnr 
further method va1idi'ltion. We will assume, hnwever, that this ic; 
the ("'nrrect density of NYCO. 

**The rr.~nge of types nf BDU mi'lterial whirh the military intenci~ 
to trP.=tt should be submitted. 

**"'tPasnrPments of rnatPri;:tl n,:.n§ity, SllflpOrtPd hy ~dequ~te QA 
anr.~lyc;ps may hP nP.ressary if materi.i'll~ other thi=ln NYCO are tn he 
ronsinPrP<i for prnposed treatment, P..g., for rhe 100% cotton and 
for won]. 

**ThP label c:;hnulri bP. amm~nrlP<i t0 rPstrict use nn NYCO f~bri("' 
only if inadPqUate <iensity ciata are not nvailahle for nther f~hric~ 
tn hP tre~te<i. 
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APPENDIX II-INDTVTOUAL STflOIES -ront'ci 

STUDY II -cont'd 

Schreck, c. E., Carlson, D.E., et al., •wear and Aging 
Tests with Permethrin-Treated Cotton-Polyester Fabric,• conducted 
by the USDA in Gainesville, FL, J. Econ. Entomol. 73:451-453. 
1980. EPA MRID No. 407668-18 

~F.THODS AND MATERIALS 

A~ an inciication nf the rP~i~tan .. e nf perm~thrin-impregratP~ 
clnt-h tn hPat-, light, rinsing i=lnd wei=lthering, GC' ani'lly~F>~ WPre 
performPd nn NY!;O material. Permethri.n was i.mpregni'ltPd in thP 
NYC'O i'lt t-hP ratf> of 0.12~ mglcm2. Benzyl benzoate wi'ls ~lso arldPd 
at a ratP of 0.25 mg/cm2 bP.cause of its ability tn rletPr chigger 
mite~. The patr.hes were air dried, with half of thP patches 
storPcl in i=ilmni num foil at 22C. The unstored patch was worn on 
thP lnwPr lPg nf 4 snhjects, just helow the kn~~, nnder the 
trnn~Pr~, virtni=illy for 24 ho11rsldi'ly, for 3 cl-'\ys. An.=tlysis was 
.. nmplPtPd using Gas Chromatography, GC, <0.02 mg/2 .. m2 limit of 
ciete .. tion> anrl the "knock-down" count for mosquitoes raiserl in 
thP USnA lahoratnry. 

STllDY RESPI.TS 

Schr~ .. k, et al. reported that unworn patchf's stored in aluminum 
foil for lO clays showed ".little or no dPt~ctahl~ loss of thP 
ch~mical nr nf biologi .. al effe .. tivPness through thP ~0 clays of 
thP tp~t." Rer.nvPries for permethrin were 'Jnnd <89-100~), ancl 
"no major degrarlation produrts were observecl in the chPmical 
assay~, i. ncl ira t. i ng nn chemira l breakdown u nd P r s tor:~ ge." ThP 
patche!; w~re not reported to be laundered throughout the stucly. 

The r.r results (units of mglcm2) as an averag~ of 4 replicates 
are :'is follows: 

UNWORN PATCH WORN PATC'H 
Day 

3 0.115 0.097 
6 0.134 0.088 
10 0.137 0.060 
1 1 0.122 0.061 
16 0. 11 4 0.048 
20 o .111. 0.036 
21 O.llR 0.033 
26 0.127 0.031 
~o o. 11 R 0.041 

;yy 
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APPENDIX TI-INniVIDUAL STUDIES -cont'd 

STUDY II -cont'd 

Srhrerk, Pt <'l l. reported that the amount of permethrin in worn 
pat.chPs nPrrP.::~sed, hut that permethrin did not degrade. Loss of 
biologiral effectiveness wa~ also noted, confirming that the 
pe rmet h r in h<=lrl become unavailable to thP mosquitoes. Sch rerk. 
et al. rontinne, ~aying "the r.::\te of loss was grPater t1nring th-=­
lst 10 days than the last 20 days. From day 0 to 10 the rate of 
loss appearen to average ca. 0.006~ mglcrn21nay. If the differenrPs 
are s:ignifirant, the rate of loss is only ca. 0.002-0.003 mg/cm21day 
from day 10 to 30 ..• Overall, the time required for complete knockdown 
incrPasPd by a frlrtor of ca. ~X from day 0 to 30 for both species." 
Although the chemiral and biological data did not correlate 
pE>rfE>ctly, both innicated that permethrin available to insects 
derrP~sPn within thP 10 days. According to the calculations 
providPrl hy Srhrerj(-, eta]., "althongh loss of pPrmethrin o~curred 
ovPr the 30-nay wer~r perion, the amount rE>maining anrl unchanged 
after 2 weeks to 1 month (0.033 to 0.061 mg/cm2, or c~. 114-1/2 
the ini.ti<'ll nosP) <=~ppeared suffirient t.o effectively protect 
against some arthropods that <=~ttack man. 

D I SC{l S S I Or-.1 

Both the chPmi·:-~1 and the biologiral monitoring results nsing 
mosquitne mortr~lity showen that the apparPnt amount of available 
permPthrin rlPclinPrl in the 30-day test perion, whPn p.::~trhes wPre 
worn. Study IT ronc]urled that although only 112 the initial dosP 
of pPrmethrin rPmained in thP worn patrhes, the treatmPnt w~s 

still biologically effective protection ag.=tinst mosqnitoPs. 
Tf thP romponnd noes not lPaVE' vir~ washing, photolysis, evr~poration, 
nPgrarlation, etc., we may conclude the following: 

**Op to l/2 the initial dose of the 0.12~ mglcm2 pr~tch is avail<'lble 
for contact to the wer~rer, within 10 d.::~ys. 

**Rate of permethrin los~ in thP first 10 days was reportPn to 
averr~ge 0.0065 mglcrn2 per d.::~y. WP may e!'ltimr~te that this r~rno,lnt, 
at .:l minimum, was possi.bly available to the wearer via derm.=tl 
exposure to the patch. 

STUDY III 

wwear and ~ash Persistence of permethrin used as a clothing 
treatment for personal protection against the lone star tick 
(acari:ixodidae),w by Schreck, Mount, and Carlson, J. Hed. Entomol., 
Vol 19, No 2:143-146, dated 3/24/82, EPA MRID 1407668-18. 
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APPEND"CX "CT-"CNniVIDflAI, STUnTFS -rnnt 'd 

STUDY III -cont'd 

MFTHODS A~D MATERIALS 

Clnthinc:J nsf"d in th€'Sf" tests w.::~s worn nnd l~tmder.~d 1009::. Rnn, 
~hirt- nn<l t-rouc:;f»rs. ThP matPrinl was tr€'ntPd with 0.125-0.2 mg 
pPrmPthrin <nrt-iv€' ingr€'diPnt>lcm2 u~inc:J P"=rMnnnnP 409::. FC' -~no 
PrnmPx ?7.59::. EC'. The mnt€'r.inl wns t-reatPo with pPrmPt-hrin, plnrPo 
in n plnstir:o hag for 24 honrs to hf»lp penfO>trr~tP thP rlnthi.ng r~l'"ln 
t-hPn nir driP<l hPfore stornge in fresh plastic h~gs. Human subjerts 
wore t-he rlot-hinc:J in ~ 0.4-ha t-irk-infest"=<l plot- for 1. hn11r. 
TPsting hegr~n intermittPntly from 5.5 hour of wPar to 132 hours 
CthPir perceivf"d nmount of time to lr~1m<lPring>. The results of 
the wash t-Pst WPre submittPd by Schr."=r:ok, et nl., 1980 (T"C nbove). 

An~lyses of BOOs, wnshPn an<l 11nwnshe<l, wr~s accomplished using GC. 
ThP wnsh tPst inrludPd nnworn BDUs storl"<l for 26 dnys ~nd BnUs 
whirh wPre wr~shP<l and assayPd after enrh of 4 w~shes. TrPnteo 
nnifor.ms werP washPd ca. 21) min in top-loading wa~her.s with warm 
wnt-Pr and 71 g of Tide/wr~sh load. The method sensitivity w.=ts 
r"=por.tPn to he 0.01 mg/rm2 of RDU. 

STtlnY RFSPT,TS 

The mr~jor result-s nrP c:;llMfTlr~rizert in thP following t.=thle fnr 
PPrm~nnnP an<l PramPx, as pPrformPd by GainesvillP, Fln, lqRn. 
ThP unit!'! nr~=> "mg permethrinlrm2 fabri.r," and valnes rPprpsPnt­
thP nVPrngP_Of 1 rP!'!t!'!: 

Pf'rmnnone (409::. Fr:') 112 hr 9::.T,os~ After 4 Wr~shes %Loss 
( 5 . Cj d) 

Shirt 0.146 27% 0.091 1149::. 
Pant 0.173 14% 0.067 67% 

PramP.x <27.5% EC) 132 hr After 4 W.=t~hPS 

( 5. 5 d) 

Shirt 0.207 n.onq f) f)~ 

Pant 0.17'5 119::. 0. 1 4 7 37% 

A~~nminq thnt 0.200 mglrM2 of fahrir. was trentPd (st-udy III stat-Pn 
thr~t- Rnu wa~ trPatP({ at the 0.125 t-o 0.200 mc:Jicm2 rate), t-hP % 
loss in the above table could hP ralrn]at-Pd aftPr 11~ hr <C:..5 
<lr~ys> and aft~=>r 4 washes. Retwef"n 0 and 279::. was lost- after 5.5 
day~ wPar and hetwePn 379::. to 67% wr~s los~ aftPr 4 washPs. 
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APPENDIX TT-TNDTVIOUAL STTlDTES -c:nnt 'ci 

STUDY III -cont'd 

The author!'; of St11ciy III ronrlndP. that the GC analysE's "(TrthlA 
4) !';how only_, 59;; ovP.r-"111 loss of permethrin in clothing "''fter 
1~2 hr <~.~ drty!';) of wear and, 49% ovArall lnss aftAr 4 washP~." 
Frnm this ralcu]ation, the conclusion was m,de th~t pPrmethrin as 
, rlnthing trPrttment is resistant to hnth WPC\r and wash stress. 
They furthPr ~"'nn~"'ltlrlP rh"''t "large numbers nf milit~ry or civilirtn 
personnPl 1n a JimitP.d arP.a might significantly rAdnc:e thP ti.c:k 
densjty, ... , hnwP.ver, this potAnt:ial for area tick control would 
nPPci to be evalurttPd with a large numher of human subjects." 

**The units of t.hP. numbers in TahlP 4 may not bP !'10 rti.lcm2 
permPthrin. This matter is unclear and clarificatinn is suggested 
in a future ~nhmis~i.on. 

**ThA military m,y wish to suhmir the calculations usAd fnr this 
study. 

**FnrthPr informatinn to document the QA/QC of thP tre.::tti")Pnt r.f 
pPrmPthrin ontn fabric, the ciegrP.e ·of hnmngeneity, as well as thP 
quality nf the an,lyse!'!, may hP suggPstPrl. 

STUDY IV 

•permethrin Impregnations of Military Fabrics: An Eva I uation 
of Application Rates and Industrial Methods by Bioassay and Gas 
Chromatographic Analysis• by Schreck, Kane and Carlson, reprinted 
from SOAP/COSMETICS/CHEM. SPECIALTIES, 8/82, EPA MRID t 407668-18 

MP'T'HODS ~NO M~TERI~LS 

~rmy labs in Natick, Mas!';. (NL~RSl ,nd nsn~ l~hs in GrtinsesvillP, 
FT.i\ ("nnperatively studied the trAatment nf NYC'O wirh pPrmethrin. 
r,_,horatory methods were meant to simnl.:ttP rnmmArrial trP.,tment ("'If 
~YCO using hot permethrin baths. S<"hrPck, et: al., 197A, was 
fJUOted as determining th~t the optimum treatmPnt rate w.:ts 0.125 
mglrm2. Ffff>ct nn insects was rnP-"!snred uc;ing biologicif•al artivity. 
Chemirrtl analyses using GC WP.re also performPd. 

PPrm-1nnne was impregnatPrl into pnlye!';tPrl-;:;.nttnn POC'O -1nd NYC'O 
uniforms at ronrPntratinns basP.d on the WPigh~ nf the fabric nf 
1.2A, 0.12, 0.02 r~nd 0.005% a')nAnus. Fahric w-1s further trerttf'>d 
by l~nndry extr~rtinn ~nd oven drying. S-1mples were split and 
some wPre nnt c:ureci, others werE' imMersed in a dnrablP prP~c:; 

finish solution .:tnd oven CllrP.d at l63C for 12 minntes. OthPr 
trPat.mPnts, inrluding onP with c:Jlarir~l aretir .::t.rid, were teste<i 
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APPENDIX IT-TNDIVT[Hl~L STIJDIFS -ront'ci 

STUDY IV -~ont'n 

~s sPpar~te studiPs. The effect of washing -~he material in hnt 
wah=•r (I)OC, 122F> nsing 40g of milit~ry flakPd soap, followed by 
drip drying, was also condurtPd (the Jah w~sh test). CnmrnPrri.,l 
w~shing rna~hinec:; were iilsn nsed for ~5 min with 44(' <112Fl water 
and 71 g of TidP. ThPSP s~mples were alsn drip dri~d .,nd hin.,ss.,y 
romplPten. SamplPs WPre w~shE>ci 15 times. The GC results ~re 
considPred hPrP and are summarized in the following t.,hlP: 

S:h.,~h cnnc. 
based nn 
w~. nf fahric 

l. 28 
0. 1 

.02 

.00'1 

rvtean<Uncuredl Mean(C'nred) 

PYCO rvtat:eri.,l 

0.13Q 
0.026 
0.001 
0.000 

0.004 
0.003 
0.001 
0.001 

PYCO tr~.,ted with glacial acetic Reid 

12.R 
10.'1 

3.2 
0.-2 

8.0 
6.0 
'3.0 
] • 0 

STUDY RE<:;ULTS 

o.3n9 
0.109 
0.097 
0.01.2 

NYCO Materi~l 

0.244 
0.141 
0.077 
0.0~2 

0.184 
0.2Q8 
0.011 
O.OOR 

The cnnclusinn was made that rnring rPdnrPd the amount of r~rmPthrin 
in the fabric, or madP it less resist~n~ to remnv.,l hy washing. 
The numhPr nf wRshes th.:~t thP. matPri~l "survived" and s~ill rem~inecl 
al=l an efferti.VP insec:tirii~e <using l~b-r~isPd moc:;qui~nPsl was 
n<:::Pd tn ciPtPrmine thP hest. method of mate.rial treatment. This 
prorPSS deric:;ion i.e:; not signifirant P.XC'ept tn note th~t thP 
irnpr~gn~t inn procPss may i..mpar~ the a£1lnllnt nf pPrmPthri n in the 
fahric as well -"'S the ~£1lnunt ~vai lahle to rnosr:rnitnF>s .=tnd £1l~n. Tn 
terms of th~ currE>nt petition, and was not F>V~luateci furthPr. 
OthPr than thF> rPsults summarized in the tahl€" ahov~, the rPrn.,inciPr 
nf this p~pF>r does not ~ppe~r to provicie any rneaningf11l information 
rPla~Pd to the assec:;sment of potential dermal exposure. 

I s-o 
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APPENDIX TT-TNDIVIDUAL STVDTES-~ont'd 

STUDY IV-cont'd 

**Thf'> .1nthors of Rtnoy TV did _inrlude one ~onr.lusi.on rf'>lev.1nt to 
thiR petition, nAmely, "the data on the nylon-cotton f-1hric 
inoiratPs that t1 hath Pmulsion rontaining permethrin at bPtween 1 

t1no 6% haRPO on wP.ight of fahric will provide the relativ~"'ly 
rapio knowrkonwn of all the RpP.cies tP.sted. In terms of trPatmPnt 
per un:it :~rPa, this iR somewhat less (P0ssi.hly up to 2/1 lPs~ 
((anthor~' words)) ) than 0.125 mg/cm2, a ratP haRed on "rold" 
irnprPgnation in earlier studies <Schreck ~"'tal. 1Q78)." 

STUDY· V 

•Permethrin, The effects of laundering on the permethrin 
content of impregnated military fabrics• by Hubert L. Snodgrass, 
Jr, 3/88, Performing Lab-Aberdeen Proving Ground, MD, USAEBE, Lab 
Project ID 75-51-0687-88. Submitted on Coulston Inti Corp. 
letterhead, EPA File Symbol 50404-L, EPA Accession 1407668-14. 

METHODS AND MATERIALS 

TestiniJ waR ar.complishro nsing Poun~~"> 'L2 Ef', cnntaininiJ 38.4~ 
pPrmPthrin a.i., xylPnP r~0rnati.~q, andJIIIIIrinPrt~, 
i.n a cis/trans iRornl?'>r ratio of..-; Thi!=: formnlatinn i!=: nnt 
the same as thP PFRM~NONF aerosol which the military is pPtitinninl) 
fnr llRP. A~ an insecticidt1l spray nn r.lothing. 

Rriefly, 100~~ rotton (f'O) or NYCO swatches of fabric WPre lr.inniterf'>o 
1-lOX nsinCJ a standard ~rmy soap. Half the material wa!=: analy<=>eo 
fnr loss of pl'>rmethrin, the other half were applied to rahhit~ 

for 7 days to assess the migration into the !=:kin, based on 
rAoiolabelled material in exrreta·-1nd the -1mount rP.mt1ining on thi:i 
Rkin. 

~ ratio of-cis:trt1n!=: aquPons colo <>olntion of pPrMethrin 
was prepared for treatment onto f'O and NYCO fabric. Sw.1trhes of 
f.:.ibrir conRisting of 1)0 cm2 snr.f~rP. area. werP trP.a·tPrl with about 
0. fi5 m 1 of pPrml:"thri n, ns ing an autopi pettP. ThP fAbrir wa!=: th~_n 
air driPti for 4 honrs-ano frozen un.ti.l 11SP. __ Sarnplf"S werP la.nnoerP.O 
in a 140F an~ thPn A 125F 1.?• and O.fi• hAth, with ~hrP.f" ~~~p­

frPP rinsP.R. Fach fahri~ was wa~heo lX, SX or lOX. 
F. a r h s w A t. r. h r e po r t e d l y c o n t a i. n e d 0 • 1 2 1\ m IJ I r rn 2 , o r 6 • 2 4 f'llJ 
perrnPthrin, an~ 4.71 nCi. of total 14C. Oi.r~ct mf?'asurements did 
not ~eem to be ta~en, thi.R ~~f'>m~ to bP t1 ralr.11l~~erl conrentra~inn. 

' 
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APPFNnTX TT-TNOTVTDnAL STDDTPS-cont'd 

STUDY V-cont'd 

Fabrir sw~tches werP PXtr~rted with methanol and analyzP.d ~fter 
l~undering using li~uid scintillation chrom~tography. This w~s 
dnnP tn mnnitnr the cis/trans ratio after washing to dPtermine 
whethPr onP isnmP.r was selectively removerl ~uring la11nrlering. 

Urine anrl fPCPS werP. testP.~ daily for J4r r~rmethrin, ann thP 
~kin ~n~l~P.d simil~rly at the Pnd of the test period fnr tr~rPc:; 
nf pPrmPthrin. We do not have enough pharmacological information 
as to thP mPtabnlisrn, storage nr elimin~tion nf the test rompound 
to PV~ln~tP the!=:e data at this tirne (ConvP.r!=latinn with Rohert 
ZPnn7.i~n, TR, AIAAl. 

ST£1DY R FSTJL'J'S 

NYrn ~n~ ~n trP~te~ with r~dinl~helled 14r. permPthrin w~s washed 
lOX. RP!=;ults graphir~l]y displayed in Figure 1 of thic:; review 
shnw th~t the 1~t washing decreases rarlio]abellPd 14C permethrin 
mnst- profonnnly (to AI)% nf i.nit.i.al ronrPntratinn for rn and 6'1% 
for NYCOl. r.os!';PS nf permethrin cnntin11~~ gr~dually at ahnut thP 
~amP ratP fnr CO ~nd NYro. AftPr the lRt wash and until thP lOth 
w~sh, ~hnut fiO% of thP. permethrin on cottnn was prPsent. (40~ wa~ 
wa!=;he~ offl. Similarly, after lOX of washing NYCO, ahout 4~~ nf 
thP pPrmethri n r~ppPar~d t.o he presf'>nt ( '15% was washed awayl. 
This d~t~ tP.nds to suppnrt t-he author's theory that pPrmethrin 
hihds morP. !=:t.rongly to r.otton (cellulose) fihPrs. Nn ~at~ wPrP 
c:;11hmitted for wool or other fabrics used in BOOs. 

ThP protorol u~ed for measuring· the migration of permethrin from 
fabrirs under varying Pnvironmental conditionR and to detPrmine 
thP portion of human skin absorption was attr:~checi to this study. 
It is PntitlP~, "Migratation of the insecticide permethrin from 
treated military fabrics under varying environmental conditions 
as measured in rabbits." This protocol is d~teci 71"3186, and i~ 
assigned #75-'H-0"351. The work was conducted in AberdeP.n Prnvin') 
Ground by the USZ\EHA; Hubert Snodgrass w~R thP primary investigator. 
This protocol conrerns TB and wi.ll not bP i nr lndPd as p.:t rt- nf 
this review. 

Another prntnrnl ll!=led is included i'IR ~n adciPndnm to t-he ahnvP­
mPnt:innerl prot-.ocol #75- 1)1-0V5l. Tt. was entitled, •Migration of 
t,he Insecticide permethrin from treated military fabrics under 
varying environmental conditions.• The pnrpnsP. of thP stu~y w::~s 
to dPtPr(TlinP thP effects of laundPrin') C"ln -pPrmPthrin-trPateci BDfl 
f~hrirs ~nd the pot~ntial for the insPcticide to reach the !=:kin 
of (Tlan. Only the effertc:; nf laundPring will he considPre~ for 
this review. 



17 

------· -. 
APPENDIX IT-INDTVTOUAL ~TnDTES-~ont'd 

STUDY V-C'ont'd 

RriPf]y, SO r-m2 of fabrir- was imprF>gnateci with 6.2·5 mCJ of pPrmPthrin 
in a-cis:t.rans mix; trP.:ttmPnt was m-3nP <'lt thP. 0.12'1 m'J/<:-m2 
lPvPl. RariiolabellF>d 14C permethrin was incorpnratF>d, the swat<:"hPq 
frozPn until use. Some of the swatc:-hes werF> reportecily testP.d t.n 
~onfirm thP .11T\Ount. of iTTlprPgnation. Fahric· was washeti 1, 5, .:tnti 
10 X, nsing th~ "stand.::trd f.i.P.ld conditione;." ()nly the tempP.ratP 
7A.qF and 40~ RH Fnvironmental cnndit.ion was testPn. 

~ sPp.::tr.:tte refP.rencP. w.::ts given to describe thP. standard fielci 
conrlition fnr doing laundry. The reff>rence was .::ts follows, letter 
from B. McNally to the commander of the Army Environmental Health 
Agency, Herb Snodgrass, dated 3/2/87. Wash was made as follows 
C 1 l 1 .1 R~ soap (b.::tsP.d on fabri.(" weight) in 140F water for ') min 
C2\ 0.5q~ so.1p (baseci on f<'lbric weight) in llOF water for 3 min 
C ~ l 3 m J n n f a f r P. s h 11 0 F bath ( 4 ) - ( 5 l 3 fTl i n o f a f r e s h 1 0 0 F 
b.::tt.h. 

A final r.efP.rPnCP in this section is a protocol modification 
madP 4/23187 noting an aciministrative change to sHbmit the proto("ol 
under sP.p.:trate cover for "AFDMB." 

~.:tss hal-3nce of radiolabelled 14C permethrin w.:ts reporteti tn hP. 
.:tbont. 9A9.;. 

Qn.:tntit.:tt.ivP results summarizPd from AppE-ndix A of t:his st,1rly .:trP 
includen in thP. fnll0wi.ng tablP.: 

~OTTON FARRIC NYCO FARRT~ 

! nf Wash Swatches %loss # of Wash Sw.:ttches %loss 
Used permethrin Used permethri_n 

0 6 0 0 6 0 

1 6 17.3 1 6 3~.0 

2 2 23.1 2 2 39.9 
1 2 27.2 3 2 42.0 
4 2 ~0.9 4 2 45.3 
5 6 -37.1 -C)· 6 47.0 
6 2 38.5 6 2 49.9 
7 2 11\.6 7 2 51.3 
A 2 42.3 A 2 49.4 
9 2 41 • 0 9 2 55.9 
10 6 39.7 10 6 55.1 
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APPENDIX II-INDIVIDUAL STODIES-cont'd 

STUDY V-cont'd 

DTSC'DSSION 

* *NDFR ci~fPrs to 'I'B-IRS as to the cone lnsions concerning the 
tr~nRfPr of permPthrin through to rabbit skin. We al~o ~ef~r to 
'I'R-IRS as to thP ~ignificance of the changP of formul~tion on 
thoRe rPsul t.R. 

** 1'8-IRS will al~o dPtermine the applicability nf th~se ciata on 
the estim~tinn nf absnrb~nce through the back of rabbit skin. 

**NDFR ~Pfers to TB-TRS as to the significance of the raciiolahelled 
mat:Pria 1 in the l'lk in ~nd excreta of rabbits because TB is res pons i b 1 e 
for thP evaluation of the pharmacokin~tics as well as rhe ~ermal 
penetr~tion. 

**NDEB deferR to TB as to the suitability of testin0 conditions 
fnr thP rabhitc:, 

**There werP nn ~pp~rent data nr ~ctual m~asurementR of initi~l 
permethrin 11r l4C permethrin on swatches. 'I'h~ rP']istr.::~nts fTl"lY 
wish tn rlarify this pn]nt in a futnr~ submission. 

**ThPre was no informati11n c11ncerning thP storage time of the 
~amples or rhe mP~~11rement of permethrin nr 14C perm~thrin present 
after thP stnra']e. 

**Insnfici.ent dat.=t PXist for the ~=>valuation of data conc~rning 
14C pPrmethrin in excreta of rabbits which were dermally Pxpnc:ed 
ro treated fabrir. Because this is an expedited review, and 
because 'J'B-IRS woul~ need to evalnat~ th~ dara ph.=:~rmacnlogic~lly 
in any case, NDEB will not consider this portion of the study at 
this time. 

**The p~titioners did not inrlude data on l11sRes ciuP to laun~ering 
nf wool or oth~r fa.bricR llSPd in BDUs. Such fabrics may not 
necessa.rily behave i~entically tn cotton, although the authnr 
contPnd~ that ~hey contain simil~r c~llulnsic fibers. 

STUDY VI 

•permethrin-Migration of 14C Permethrin From Impregnated 
Military Fabrics As Measured In Rabbits,• by Hubert Snodgrass, 
Jr, Completed 3/88, USAEHA, Aberdeen Proving Ground, Lab Project 
75-51-0351-87, EPA File 150404-L, Accession 1407668-13. 

MFTHODS ~ND M~TFRT~~S 
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STUDY VI-cont'ci 

Thi!=; stuily wa!=; cie!=;i.gneci to me~surP t-he rate and -extPnt of permPthrin 
Mi'Jri'it.inn frf)m mili.ti=iry Fmn!=; nnner v~ryi.ng climi=ih=-!=; inrn the skin 
f)f rhP Wf';'~rer. rorrert int*"rpretati.on rlPpends on reviPwi.ng th<=> 
d~t-, wit-h rP!';flP~t tf) permethrin pharm,cnkinPtirs and i=ihility rn 
<iPrM~lly pPnet-rat.e. 

S'T'flf)Y RFST'T.'T'SinTSC'tlSSIClN 

RF>rauc:::P this 
apprf)prj .:~tel y 
thi.c:; rim*". 

is an PXpPnit-Pd 
revi PWPd hy TB, 

rPVlPW 1 

results 

STUDY VII 

i=inil Srndy VI m.=~y hP mnrP 
will nnt he niscussen .=~r 

•permethrin--Interim Report-Migration of 14C Permethrin 
From Impregnated Military Fabric,• by Hubert L. Snodgrass, Complete 
2/82, USAEBA, Aberdeen Provving Ground, MD Lab Project 75-51-
0351-82, EPA File 150404-L, Accession 407668-08. 

METHODS ANn MATFRTl'ILS 

Stnny VTT appParc:; to be rh,::. prntnr()l an<i nthPr ilocumPntatinn fnr 
Stnny VT. 

S'T'f!fW RFc:;llLTS lf)JSC'USSTON 

ThP prntnrn] suhmitted i.n Stnily VfT wnulil hP morP i'lpprnpriat-P]y 
rPviPwPn hy 'T'B. RPro,~uc:;e this is an PXpeiliteci rPview, c:;tuciy VTT 
will not hP Pvalni'\tf';'il at this time. 

STUDY VIII 

•permethrin,• EPA File 150404-L, Coulston Int'l Corp., by 
Lawrence J. Feller, EPA Accession 1407668-01 

METHODS AND MATERTALS 

Thic:; is a summary of tox tPc:::ri.ng and asc:;P!=;sments pPrfnrmPil hy the 
ns ~rmy Fnvi.ron!TlPnt~l. .HyC)il=>nP l!..C)Pn~y 0n thP Tnserti.cidP P~"'rmethrirt, 
rnmpilPn 41R2. 

S'T'{Jf)Y R FSllT.'T'S 
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a.PPENniX IT-TNniVTDT1AT. ~1'11nTr::-~-rnnt'd 

STUDY VIII-ront'd 

nrsrnssTnN 

**C::mnrnr~ry nf r~rtir]Ps r~r~'> not arcPpt--1hle in plr~r~'> nf srif;'nti fie 
0.:1ta fnr the pnrpnSP<; nf thic:; reViPW. 

**If thP r~'>0istrr~nt wishPs tn havP r~drlitional rlr~ta rnnsirl~'>r~'>rl fnr 
~0f;'ncy rPVlPW, thP e-ntire sturly shn11lil h~=> suhmittPrl for r~=>vi~'>W. 

STUDY IX 

•permethrin--Pyrethrins and Pyrethroids for the treatment 
of Scabies and Pediculosis,• by D. Taplin, 1987, Performing Lab, 
Univ of Miami School of Medicine, FLA, Lab Project 10278-
145x/87/0602, EPA File 150404-L, Accession 407668-16. 

METHODS AND MATFRia.LS 

Stnrly IX amonnts to a history of pyr~=>thrums <naturally-ncc:-11rring 
pyrpthrnirlsl, their chemistry and toxicity r~nd possibl~'> all~'>r0ir 
rP~rtions whirh nrcur in individuals. 

A similar histnry nf the c:;yntheti~ cnmpounrls is r~lsn inrludPd, 
alnn0 with tPstirnnnials as. to the variety of medical uc;es. 

~1'UnY RF~PLTSIDISCTlSSI()N 

This is not r~ppli~able tn the stnily. 


